Hodge type
In this section we consider varieties X defined over a field of characteristic 0, their de Rham cohomology H m (X) together with their Hodge filtration F . Theorem 1.1. Let f : X → Y be a proper surjective morphism between smooth varieties defined over a field of characteristic 0 with Y connected. If there is a closed point y ∈ Y such that f is smooth in y and gr
is locally free on the smooth locus of f , then R m f * O X has to be a torsion sheaf on Y . Since X and Y are smooth and f is surjective, by Kollár's torsion-freeness theorem [6] , one has
Let m z be the maximal ideal of a closed point z. Since Y is smooth, locally on Y , there are smooth divisors
Thus one has a resolution
Thus the vanishing (1.1) and projection formula imply
is surjective for all n, where σ :X → X ′ is a birational map, isomorphic over X ′ \ f ′ −1 (z), withX smooth, and σ −1 f ′ −1 (z) a normal crossing divisor. From the commutative diagram of exact sequences
( 1.5) we conclude that the vertical map in the middle is surjective, thus by (1.3) that gr Proof. By S. Bloch's theorem, [2] , Appendix to Lecture 1, the assumption implies Remark 1.4. According to Bloch's conjecture, the assumptions in Theorem 1.1 and in its corollary should be equivalent. As we are far from knowing Bloch's conjecture, we have formulated Theorem 1.1 purely in the coherent category.
Eigenvalues of Frobenius
In this section, we consider varieties X defined over a finite field k, theirétale cohomology H m (X, Q ℓ ), with X = X × k k, and the eigenvalues of the geometric Frobenius F acting on it.
Theorem 2.1. Let f : X → Y be a proper surjective morphism of smooth irreducible varieties defined over a finite field k with q elements. Assume CH 0 ((X × Y k(X))) = Q. Then for all closed points z ∈ Y (k), the eigenvalues of the geometric Frobenius F acting on
